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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Industrial Paints Sectional Committee had been approved by the Chemical Division Council. 

High performance coatings based on synthetic polymers are a recent development. Polyurethane 
coating systems being the most recent addition, are probably the best available system for corrosion 
protection of steel. It is also the economical among other anti-corrosion coatings. It not only 
wards off corrosion but also fortifies the steel against chemical attack and physical damage. 

The use of polyurethane paints presents a two-fold potential hazard such as toxic and fire hazards. 
The safety precautions must be taken in handling and painting of these materials ( see Annex F ). 

The committee responsible for preparation of this standard is given in Annex G. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
fmal value, observed or calculated, expressing the result of a test or analysis, shall be rounded off 
in accordance with IS 2 : 1960 'Rules for rounding off numerical values ( revised )'. The number 
of significant places retained in the rounded off value should be the same as that of the specified 
value in this standard. 



AMENDMENT NO. 2 NOVEMBER 2004 

TO 

IS 13798 : 1993 KNIFING FILLER 

(TWO PACK) FOR POLYURETHANE SYSTEM — 

SPECIFICATION 

( First cover page, Hindi title, read with Amendment No. 1 ) — Substitute 
the following for the existing Hindi title: 



( CHD 20 ) 



Reprography Unit, BIS, New Delhi, India 



AMENDMENT NO. 1 SEPTEMBER 2000 

TO 

IS 13798 : 1993 POLYURETHANE BASE: KNIFING 

FILLER (TWO PACK) FOR EXTERIOR PAINTING OF 

RAILWAY COACHES — SPECIFICATION 

( Titley cover page ) — Substitute the following for the existing title and 
wherever it appears subsequently: 

KNIFING FILLER (TWO PACK) FOR POLYURETHANE 
SYSTEM — SPECIFICATION' 

{Page 1, clause 4.1.1) — Substitute the following for the existing: 

'Knifing filler shall be either Type A, consisting of appropriate polyester resin or 
Type B, consisting of appropriate unsaturated polyol. In addition to these, 
knifing filler of both types shall also contain pigments, extenders, solvents and 
additives.' 

{Page 7, Table 1) — Substitute the following for the existing table: 



Amend No. 1 to IS 13798 : 1993 



Table 1 Requirements for Knifing Filler (Two Pack) 
for Polyurethane System 



SI 


Character- 


Requirement 


Methods 


of Test 


No.ist 


ic 


Type A 




^ 






Type B 


Annex 


Ref to 












Part/ 












Section 












of IS 101 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


i) 


Drying time: 












a) Surface 


30 minutes 


2h 





Parts/ 




dry, Max 








Seel 




b) Hard dry, 


6h 


18 h 





— 




Max 












c) Hard dry. 


2 h with 15 minutes flash 


2 h with 15 minutes 









70°C 


off time 


flash off time 






ii) 


Consistency 


Smooth and uniform and 


Smooth and uniform 


- 


Part 1/ 






suitable for knife 


and suitable for knife 




sec 5 






application 


application 






iii) 


stopping 


Shall show no sagging. 


Shall show no sagging. 


B 


— 




properties 


cracking or shrinkage 


cracking or shrinkage 






iv) 


Rubbing 


Shall dry rub with 180 


Shah dry rub with 180 


C 






properties 


grade paper and wet rub 
with 280 grade water proof 
paper without clogging of 
the paper and shall not 
show defects like 
roughness, scratches, cracks 
and pinhole after mbbing 


grade paper and wet 
rub with 280 grade 

water proof . paper 
without cloggttlg of 
the paper and shall not 
show defects like 
roughness, scratches, 
cracks and pinhole 
after rubbing 






V) 


Hold out 


Finish with uniform gloss 


Finish with uniform 


D 


_ 


adhesion and 


and colour with good 


gloss and colour with 








compatibility 


adhesion and compatibility 


good adhesion and 








in paint 


of the system 


compatibility of the 








system 




system 






vi) 


Pot life, Min 


30 minutes 


30 minutes 


E 


— 


vii) 


Keeping 


Not less than six months 


Not less than six 


— 


Part 6/ 




properties 




months 




See 2 



(CHD31) 



Reprography Unit, BIS, New Delhi, India 



IS 13798 : 1993 



Indian Standard 

POLYURETHANE BASE KNIFING FILLER 

(TWO PACK) FOR EXTERIOR PAINTING OF 

RAILWAY COACHES — SPECIFICATION 



1 SCOPE 

1.1 This standard prescribes requirements and methods 
of samphng and test of a two-pack, unsaturated polyester 
base or polyurethane base knifmg fiher intended to be 
used for the protection of steel like exteriors or railway 
coaches, diesel and electrical locomotives against 
atmospheric corrosion. It is suitable for application by 
knife of about 30 cm width or more. 

1.1.1 The material is intended to be used for levelling 
up effectively the surface imperfections such as dents 
and depressions less than 10 mm on the exteriors of 
railway coaches. The material shall have good 
compatibility with polyurethane primer on which it is 
to be applied with polyurethane surfacer which is used 
as a subsequent coat. 

2 REFERENCES 

The Indian Standards listed in Annex A are necessary 
adjuncts to this standard. 

3 TERMINOLOGY 

3.1 For the purpose of this standard, the definitions 
given in IS 1303 : 1983 shall apply. 



4 REQUIREMENTS 

4.1 Composition 

The knifing filler shall consist essentially of two 
components, knifing filler and hardner or catalyst 
solution. The mixing ratio shall be as recommended by 
the supplier. 

4.1.1 Knifing filler shall consist of i) either an 
appropriate unsaturated polyester resin or polyol, and 
ii) pigments, extenders, solvents and additives. 

4.1.2 Hardner or catalyst solution shall consist of 
i) either an organic peroxide or a polyisocyanate, and 
ii) solvents and additives. 

4.2 The material shall also comply with the requirements 
given in Table 1 . 

5 TESTS 

5.1 Unless specified otherwise, tests shall be conducted 
as prescribed in IS 101. References to the relevant 
parts and sections of that standard are given in column 
5 of Table 1. 



Table 1 Requirements for Polyurethane Base Knifing 
Filler (Two-Pack) 

{Clauses 4.2 and 5.1) 



SI 

No 


Characteristic 


Requirement 




Methods of Test 


(1) 


(2) 


(3) 


Annex 
(4) 


Refto Part/ 
Section of IS 101 

(5) 


i) 


Drying time 

a) Surface dry, Max 

b) Hard dry, Max 

c) Hard dry, 70 °C Max 


30 min 

6h 

2 h with 15 min flash off time 




Part 3/Sec 5 : 1987 


ii) 


Consistency 


Smooth and uniform and 

suitable for knife application 


— 


Part 1/Sec5 : 1989 


iii) 


Stopping properties 


Shall show no sagging, cracking or 
shrinkage 


B 


— 


iv) 


Rubbing properties 


Shall dry rub with 180 grade paper 
and wet rub with 280 grade water 
proof paper without clogging of the 
paper and shall not show defects like 
roughness, scratches, cracks and 
pinholes after rubbing 


C 




V) 


Hold out adhesion 
and compatibility 
in paint system 


Finish with uniform gioss and 
colour with good adhesion and 
compatibility of the system 


D 


— 


vi) 


Pot life, Min 


30 minutes 


E 


— 


vii) 


Keeping propertie 


Not less than 6 months 


— 


Part6/Sec2 : 1989 
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5.2 The preparation of metal panels shall be as per 
IS 101 (Part 1/Sec 3) : 1986. 

5.3 Quality of Reagents 

Unless specified otherwise, pure chemicals and distilled 
water (see IS 1070 : 1992) shall be employed. 

NOTE — 'Pure chemicals' shall mean chemicals that do not 
contain impurities which affect the results of analysis. 

5.4 The two component knifing filler shall be mixed 
in the ratio recommended by the manufacturer before 
carrying out the tests. 

6 PACKING AND MARKING 

6.1 Packing 

Unless otherwise agreed to between the purchaser 
and the supplier, the material shall be packed in metal 
containers conforming to IS 1407 : 1980 and IS 2552 : 
1989. 

6.1.1 Each component as delivered shall be free of 
gel, coarse particles, skins, foreign matter and 
sediments. Any sediment that does form must be easy 
to stir up again with power/mechanical stirrer in order 
to give a homogeneous paint. However, rise in 
temperature shall not be more than 5°C. 



6.2 Marking 

Each container shall be marked with the following: 

a) Name of the material with component's name; 

b) Indication of the source of manufacture; 

c) Volume of the material; 

d) Month and year of manufacture; 

e) Mixing proportion recommended for use; and 

f) Other instructions for safety handling and use 
of the material. 

7 SAMPLING 

7.1 Representative samples of the material shall be 
drawn as per 6 of IS 101 (Part 1/Sec 1) : 1986. 

7.2 Criteria for Conformity 

7.2.1 Drying time shall be tested on at least 2 samples 
taken from 2 different containers selected as per 7.1, 
for lot size above 1 000 kg this shall be minimum 3. For 
the rest of the characteristics, tests shall be conducted 
on one composite sample prepared from individual 
samples taken from different containers in the sample. 

7.2.2 There shall be no failure in respect of any test if 
the lot is to be considered conforming to the requirements 
of this specification. 



ANNEX A 
(Clause 2) 

LIST OF REFERRED INDIAN STANDARDS 



IS No. 

101(Part 1/ 
Sec 1) : 1986 



Sec 3) : 1986 

Sec 5) : 1989 
Sec 6) : 1987 
Sec 7) : 1986 

101(Part 3/ 
Sec 4) : 1987 



Sec 5) : 1987 

101 (Part 4/ 
Sec 2) : 1989 



Title 

Methods of sampling and tests for 
paints, varnishes and related 
products : Part 1 Tests on liquid 
paints ( general and physical ), Sec 1 
Sampling (third revision) 
Sec 3 Preparation of panels (third 
revision) 

Sec 5 Consistency (third revision) 
Sec 6 Flash point (third revision) 
Sec 7 Mass per ten litres (third 
revision) 

Methods of sampling and tests for 
paints, varnishes and related 
products : Part 3 Tests on paint film 
formation. Sec 4 Finish (third 
revision) 

Sec 5 Fineness of grind (third 
revision) 

Part 4 Optical tests on paint films. 
Sec 2 Colour (third revision) 



IS No. 

101(Part5/ 
Sec 1) : 1988 

Sec 2): 1988 

101 (Part 6/ 
Sec 1) : 1988 

Sec 2) : 1989 

101 (Part 8/ 

Sec 6) : 1993 
1070 : 1992 
1303 : 1983 

1407 : 1980 
1745 : 1978 

2552:1989 



Title 

Part 5 Mechanical tests on paint 

films. Sec 1 Hardness test (third 

revision) 

Sec 2 Flexibility and adhesion (third 

revision) 

Part 6 Durability tests on paint films. 

Sec 1 Durability under conditions 

of condensation (third revision) 

Sec 2 Keeping properties (third 

revision) 

Part 8 Tests for pigments and other 

solids. Sec 6 Volume solids 

Reagent grade water (third revision) 

Glossary of terms relating to paints 

(second revision) 

Round paint tins (second revision) 

Petroleum hydrocarbon solvents 

(second revision) 

Steel drums (galvanized and 

ungalvanized) (third revision) 



IS 13798 : 1993 



ANNEX B 
{Table \, SI No. iii) 

DETERMINATION OF STOPPING PROPERTIES 



B-1 GENERAL 

B-1.1 A mild steel panel is dented with a specified 
number of dents and then coated with knifing filler. It 
is then examined for satisfactory stopping properties. 

B-2 PROCEDURE 

B-2-1 Dent a 300 mm x 150 mm x 0.900 mm mild steel 
panel with blunt iron ball hammer with 10 dents of 
about 3 mm diameter and 1 mm deep. The dents shall 
be approximately 50 mm from the sides of the panel 



and approximately 50 mm apart from one another. 
Roughen the panel with emery paper No. 180. Wipe 
this with petroleum hydrocarbon solvent, 145/205 
(low aromatic) (see IS 1745 : 1978) and allow to dry. 
Make three coats of the knifing filler with an interval 
of 6 hours, each application having an average dry film 
thickness of 0.3 mm. Keep the panel vertical. 

B-2.2 The material shall be deemed to have passed the 
test if there is no sagging after 2 hours of the application 
at the dents, it works hard in 6 hours and shows no signs 
of crack or shrinkage after 18 hours. 



ANNEX C 
{Table I, SI No. iv) 

DETERMINATION OF RUBBING PROPERTIES 



C-1 GENERAL 

C-1.1 The material in a specified film thickness is 
applied on a mild steel panel. The film when dry is 
tested for its rubbing properties by rubbing with abrasive 
paper. 

C-2 PROCEDURE 

C-2.1 Take a metal panel of size 150 mm x 150 mm 
X 1.25 mm. Roughen the panel with emery paper No. 
180. Wipe with petroleum hydrocarbon solvent, 145/ 
205 (see IS 1745 : 1978) and allow to dry. Make one 



application of the knifmg filler, with a thickness of 0.5 
to 0.8 mm. Allow it to dry for 6 hours. 

C-2.2 The film prepared shall be subjected to dry 
rubbing with 180 grade paper, and wet rubbing with 
280 grade water proof abrasive paper without any 
clogging of the paper. 

C-2.3 The material shall be deemed to have passed if 
the surface shall not show defects like roughness, 
scratches, cracks, pinholes, etc. 

NOTE — Minute pin holes or scratches which will duly be filled 
by the subsequent coat of filler, shall not be the cause for 
rejection. 



ANNEX D 
(Table I, SI No. v) 

DETERMINATION OF HOLD-OUT, ADHESION AND COMPATIBILITY IN PAINT 



D-1 GENERAL 

D-1.1 The material is tested in a painting system and 
schedule simulating actual use. Uniformity of colour 
and gloss along with satisfactory adhesion between 
coats is taken as criteria for the material having passed 
the test. 

D-2 PROCEDURE 

D-2.1 A paint system shall be prepared as follows. 

D-2. 1.1 Clean the surface either by shot or grit blast, 
by phosphating or by any appropriate chemical treatment. 
Apply one coat of polyurethane primer zinc chrome 



(two-pack) minimum 35 microns, and allow to dry for 
at least 6 hours but not more than 24 hours. Dry rub 
with emery paper No. 400 and wipe clean with a dry 
soft cloth. 

D-2. 1.2 Give 3 applications of the knifing filler as 
in B-2.1 The overall dry film thickness of three 
applications shall be about 1 mm. Allow the fmal coat 
to dry for 6 hours but not more than 24 hours. Wet rub 
with 280 grade waterproof abrasive paper and allow to 
dry. 

D-2. 1.3 Spray one coat of polyurethane surfacer (two- 
pack) at minimum 35 microns and allow to dry for at 
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least 6 hours but not more than 24 hours. Wet rub with 
waterproof emery No. 400 and allow to dry. 

D-2.1.4 Spray one coat of ftiU goss polyurethane enamel 
(two-pack) at minimum 35 microns and allow to dry 



for at least 12 hours before assessing the performance. 

D-2.2 The material shall be deemed to have passed the 
test if the resultant finish is uniform in gloss and 
colour. 



ANNEX E 
{Table 1, SlNo. vi) 

DETERMINATION OF POT LIFE 



El GENERAL 



E-1.1 The time taken to double the viscosity from the 
original value shall be considered as the pot life of the 
material. 

E-2 PROCEDURE 

E-2.1 Thoroughly mix component parts in the ratio 



specified by the paint manufacturer to give a sample of 
200 ml by volume. 

E-2.2 Within 10 minutes of mixing (E-2.1) determine 
the viscosity as prescribed in IS 101 (Part 1/Section 5 ) : 
1989. 

E-2.3 Allow the mixed sample of paint to stand in a 
suitable air-tight container and determine the viscosity 
at the end of the specified time. 



ANNEX F 
(Foreword) 

HEALTH HAZARDS AND SAFETY MEASURES 



Use of polyurethane paints generally presents a two- 
fold potential hazard, toxic hazards and fire hazards. 

Toxic effects through the lungs and the skin occur 
frequently in the industrial usage of paints. The best 
guide of comparative values of ingestion toxicity is the 
LD 50 value. It refers to the lethal doses of toxic 
substance which can kill 50 percent of one class of 
animal in test. The LD 50 value for poly isocyanates is 
much lower when compared to the LD 50 value of 
cyanides. Another guide of comparative values of 
inhalation is the threshold limit value (TLV). The TLV 
for monomelic di-isocyanates has been fixed up at 
0.02 ppm. Therefore, spraying of polyurethane paints 



calls for safety precautions in the form of proper 
ventilation, proper exhaust facilities and hand-gloves 
for the spray painters. However, it would be an ideal 
painting practice to go in for proper spray booth. 

As far as fire hazards are concerned, all solvents based 
paints are known for their fire-risks. This can be 
eliminated by providing good ventilation so as to avoid 
vapour air mixture which are flammable and also by 
not exposing the paint vapours to sources of static 
electricity, sparks or flames. 

The polyurethane coatings are as safe to handle as any 
other solvent based paints, provided general industrial 
hygiene principles are followed. 
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ANNEXG 

(Foreword) 



COMMITTEE COMPOSITION 



Industrial Paints Sectional Committee, CHD 031 



Chairman 
SHRI R. K. MARPHATIA 

Members 
SHRI D. K. AGGARWAL 

SHRI JASBIR SINGH (Alternate) 
SHRI K. N. ARAS 

SHRI S. P. MAITRA (Alternate) 
SHRI S. K. ASTHANA 

SHRI M. H. MAM (Alternate) 
SHRI R. BEHL 

SHRI A. R. BANDYCPACHYAY (Alternate) 

SHRI B. BERA 

SHRI B. P. MALLICK (Alternate) 
SHRI M. L. CHATURVEDI 

SHRI S. M. ATHALE (Alternate) 
DR P. G. CHAUDHARI 

SHRI A. p. SHENOY (Alternate) 
SHRI S. R. GOTHE 
DR M. B. GUHA 

SHRI A. R. LASKAR (Alternate) 
SHRI N. K. GUHA 

SHRI R. MUKHPADHAYA (Alternate) 
SHRI V. C. GUPTA 

SHRI A. K. SINHA (Alternate) 
DR V. S. GUPTA 

SHRI D. K. GUHASARKAR (Alternate) 
SHRI P. JAYAKUMARAN 

SHRI N. K. KAUSHAL (Alternate) 
SHRI DAVID JOHN 

SHRI U. P. SINGH (Alternate) 
SHRI G. K. LOYALKA 

SHRIVINODG. JOSH (Alternate) 
SHRI A. N. MAHADEVAN 

SHRI G. N. TIWARI (Alternate) 
SHRI H. K. MOMAYA 

SHRI J. B. JAIN (Alternate) 
DR B. G. K. MURTHY 
DR B. B. PAL 

DR S. K. SAHA (Alternate) 
SHRI K. S. RAMACHANDRAN 

SHRI P. D. RAMABADRAN (Alternate) 
SHRI J. RANGARAJAN 

SHRI K. D. SAWANT (Alternate) 
DR M. V. RAM MOHAN RAO 
REPRESENTATIVE 
DR G. SAHA 
SHRI M. L. SARMA 

SHRI A. K. RAY (Alternate) 
SHRI D. K. SINGH 

SHRI S. C. GUPTA (Alternate) 
SHRI M. P. VERMA 
SHRI V. K. VERMA 

SHRI L. B. SRIVASTAVA (Alternate) 
SHRI R. A. YADAV 

SHRI KIRAN PAL (Alternate) 
DR R. K. SINGH, 

Director (Chem) 



Representing 
Goodlass Nerolac Paints Ltd, Bombay 

Directorate General of Technical Development, New Delhi 

Bombay Paints Ltd, Bombay 

Ministry of Defence (DGQA), New Delhi 

ICI India Ltd, Calcutta 

Berger Paints India Ltd, Calcutta 

Bajaj Auto Ltd, Pune 

Garware Paints Ltd, Bombay 

Tata Engg & Locomotive Co Ltd, Pune 
Shalimar Paints Ltd, Calcutta 

Development Commissioner (SSI), GOI, New Delhi 

Maruti Udyog Ltd, Gurgaon 

Projects Development (India) Ltd, Sindri 

Directorate General of Supplies & Disposal, New Delhi 

Heavy Machine Building Plant (HEC), Ranchi 

Indian Small Scale Paint Association, Bombay 

Indian Paints Association, Calcutta 

Asian Paints (India) Ltd, Bombay 

Indian Institute of Chemical Technology, Hyderabad 
National Test House, Calcutta 

Addisons Paints & Chemicals Ltd, Madras 

Goodlass Nerolac Paints Ltd, Bombay 

Hindustan Shipyard Ltd, Visakapatnam 

Hindustan Motors Ltd, Uttarpara 

Engineers India Ltd, New Delhi 

Indian Petro Chemicals Ltd, Vadodara (Gujarat) 

Bharat Heavy Electrical Ltd, New Delhi 

Railway Board, New Delhi 

Shriram Institute for Industrial Research, New Delhi 

Naval Headquarters, New Delhi 

Director General, BIS (Ex-officio Member) 



Member Secretary 
SHRI R. NARULA 

Joint Director (Chem), BIS 
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Heavy Duty Paints Subcommittee, CHD 031:02 



Convener 

SHRI M. P. VARMA 



RDSO, Lucknow 



Representing 



Members 
SHRI S. K. AS THAN A 

SHRI M. H. ALAM (Alternate) 
DR P. PATHARE 
REPRESENTATIVE 
REPRESENTATIVE 
REPRESENTATIVE 
REPRESENTATIVE 
DR G. SAHA 
SHRI K. D. SAWANT 
SHRI S. G. SHETYE 

SHRI R. N. CHAUDHARY (Alternate) 
DR M. YASEEN 

DR B. G. K. MURIHY (Alternate) 



Ministry of Defence (DGQA), New Delhi 

Pax Enterprises, Bombay 

BHEL, New Delhi 

Madras Refineries, Madras 

Projects & Development India Ltd, Sindri 

RDSO, Lucknow 

Engineers India Limited, New Delhi 

Goodlass Nerolac Paints Ltd, Bombay 

Asian Paints India Ltd, Bombay 

Indian Institute of Chem Technology, Hyderabad 



standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a fiirther safeguard. Details of conditions under which a Ucence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
fi-om the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementmg the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that no 
changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users of 
Indian Standards should ascertain that they are in possession of the latest amendments or edition by 
referring to the latest issue of 'BIS Handbook' and 'Standards Monthly Additions'. Comments on this 
Indian Standard may be sent to BIS giving the following reference: 
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